Local enhanced topical delivery (LETD) of drugs: does it truly exist?
There is considerable uncertainty over whether and to what extent topically applied drugs can be delivered directly to anatomical sites beneath the skin, without prior entry into the systemic blood circulation. The in vivo studies reported in this work were designed to assess whether local enhanced topical delivery (LETD) can be achieved with piroxicam, a nonsteroidal antiinflammatory drug. Equivalent doses of tritium-labeled drug were administered by the i.v. or topical routes to male rats. The topical plasma profile reveals a maximum concentration (Cpmax) at 12 hr, compared to a typical, multiexponential decline in plasma concentration after i.v. dosing. All four muscles from the topically dosed shoulder exhibit two distinct peaks, the first at 4 hr and a later one at 12 hr (which coincides with the topical Cpmax). The contralateral muscles from the nondosed shoulder, in contrast, produce only a single peak at 12 hr after topical dosing. After the i.v. administration of piroxicam, the concentration-time profiles for each muscle closely parallel that seen for the i.v. plasma. Tissue-to-plasma ratios (T/P) show that the topical nondosed and the i.v. muscles are nearly constant over the entire time course of this study, indicating a pseudo-equilibrium between the plasma and those muscles. However, the early T/P ratios for the topically dosed muscles are markedly elevated and gradually decline to a constant value only after 12 hr, indicating that a similar pseudo-equilibrium is not established in this case. Thus, these results strongly imply that the topical administration of a drug can lead to LETD for tissues subjacent to the skin.(ABSTRACT TRUNCATED AT 250 WORDS)